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1. Answer with a brief justification (no formal proof is required). [5]

(a) Is the set {0, 1}∗ countably infinite?

(b) Is the collection of all regular languages over {0, 1}∗ uncountable?

(c) Is the collection of context-free languages (CFL( over {0, 1}∗ closed
under complementation?

(d) Is the collection of decidable/recursive languages over {0, 1}∗ closed
under complementation?

(e) Is the collection of all semi-decidable/recursively-enumerable languages
over {0, 1}∗ closed under intersection?

2. Give a bijection from N0 × N0 × N0 → N0. [2]

3. Prove using mapping reducibility that
LCFL = {< M >: M is a Turing machine and L(M) is a CFL} is unde-
cidable. [3]
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